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Abstract 
Comparison was made between the new stereoacuity tests produced by 
Synthetic Optics Corporation and the Stereo Fly and Reindeer produced by 
Stereo Optical Corporation using 49 subjects ranging in age from 7 to 68. The 
Synthetic Optics tests produce the perception of depth by the use of prism inlaid 
images and do not require the use of polarizing glasses as with the Stereo 
Optical tests. Comparison was made between the two companies and between 
the Synthetic Optics tests in and out of the plastic holder that houses the tests. 
Results showed that between 73-84 % of the subjects , depending on the test 
conditions achieved the same stereoacuity. Subjectively, the subjects found the 
Stereo Optical tests easier to use by an almost 2 to 1 margin. Even though most 
of the time the results between the two tests were close there were rare 
occasions where subjects show a significant decreases in stereopsis with the 
Synthetic Optics tests, creating a false positive for binocular dysfunction. 
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INTRODUCTION 
Stereopsis is the perception of three dimensional visual space due to 
binocular clues. Stereopsis testing is a useful screening device for many visual 
problems and an important part of clinical practice. There are numerous tests based 
on several principles which are available for testing in the clinical setting. 
Stereopsis occurs because the two eyes view the external world from different 
vantage points. Because there is a horizontal separation of the eyes, the images that 
fall on the two retinas are slightly different in position. It is this disparity of retinal 
images which is the basis for stereopsis. Stereopsis occurs when horizontally 
disparate retinal images are stimulated simultaneously. It is the fusion of these 
disparate images that results in a single visual impression perceived in depth, 
provided the fused image lies within Panum's fusional area. There will be diplopia if 
the images lie outside this area. The greater this horizontal disparity is, the greater the 
perception of depth. Vertical displacement produces no similar stereoscopic effect. 
In clinical practice stereopsis is measured by determining ones stereoacuity. 
The minimum disparity that can produce the perception of depth is called that patients 
stereoacuity. Because all the optical, neural and motor components in both eyes must 
be relatively normal for stereopsis to occur, the testing of stereoacuity becomes an 
excellent screening test of visual dysfunction. Normal stereoacuity usually precludes 
the presence of suppression, amblyopia, or a heterotropia. A subnormal stereo test 
result may indicate the presence of one of these conditions. In addition to this, a large 
refractive error or anisometropia may also degrade the patients stereoacuity levels. 
Clinically we create a depth effect by a stereo double which displaces objects 
seen separately by each eye along the horizontal axis. This lateral displacement of the 
object is interpreted as depth when compared to the plane of the target. The 
separation of the doubled images is accomplished in a number of ways; using 
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polaroid materials, anaglyphic materials, and prismatic separation as well as the use 
of septums and stereoscopes. By using objects with differing amounts of disparities 
objects appear at different relative distances. The object seen in depth which has the 
least disparity denotes the patients stereoacuity. 
Some of the most commonly used tests of stereopsis in clinical practice today, 
are the Stereo Fly and the Stereo Reindeer, manufactured by the Stereo Optical 
company. These tests use polarizing materials to dissociate the eyes optically. A 
vectograph is used consisting of polarized material on which the two targets are 
presented such that each target is polarized 90 degrees from the other. The patient 
wears properly oriented polaroid glasses to allow the targets to be seen separately by 
the two eyes. These tests use crossed disparities so that the target on the left is seen 
by the right eye and the target on the right is seen by the left eye creating the effect of 
the object floating out toward the observer in space, relative to the plane of the 
background. 
Recently a new test has been developed by the Synthetic Optics Corporation, 
that produces the perception of depth by using prism inlaid images instead of the use 
of polarizing material with polarizing lenses. The advantages of the Synthetic Optics 
tests are that they require no polaroid glasses to be worn, which can sometimes be a 
problem when testing young children. Also, because no glasses are needed there is 
no loss of illumination when viewing the targets as with the polaroid tests, but on the 
other hand the tests are presented in a plastic holder which in itself could possibly 
degrade the image. Because these two tests are identical in form and arrangement the 
results of the two tests have been directly equated but there are some differences 
which we feel may negate a direct comparison. 
This study compares stereoacuity results of the Stereo Optical tests with those 
of the Synthetic Optics tests using 49 adult subjects. Targets were presented 
randomly and the subjects were instructed to report which image appears to be 
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floating in space. The first comparison will be made between the Stereo Optical 
Stereo Fly Wirt rings test and the Synthetic Optics Wirt rings test. A second 
comparison will be made between the Stereo Optical Reindeer Number test and the 
Synthetic Optics number test. Finally a comparison will be made with Synthetic Optics 
tests, when the test card is presented either within the plastic holder provided with the 
test or out of the holder. 
METHODS 
49 subjects; 21 females (43%)and 28 males(57%) ranging in age from 7 to 68 
years of age were chosen from the students, faculty, and patients of Pacific University 
College of Optometry. The only exclusion criteria were that the subjects could obtain a 
measurable steroacuity on all of the tests used in the study.This criteria was utilized 
because this study was strictly a comparison of the different stereoacuity tests. with 
each subject serving as their own control. If eyeglasses were normally worn, the 
subject was tested while wearing his/her habitual near correction. Subjects age and 
refractive error were also recorded. 
Each subject was required to respond to six different tests of stereoacuity. Each 
test consisted of a series of rows of images of which one object in each row appeared 
to be floating in space. Each specific test was assigned a number, 1-6 ,and presented 
to the patient in a random order determined from a random number chart. 
The subject was seated in front of the test and placed their chin in a chin holder 
in order to maintain a constant target distance of 15". Lighting was maintained at 
standard room illumination. The subject was instructed to view each target and 
respond within 15 seconds for each test element. 
The four tests utilized were: (1) Stereo Optical wirt circle test of the stereo fly,(2} 
The Synthetic Optics wirt circle test ,(3) Stereo Optical number test of the stereo 
reindeer, and (4) Synthetic Optics number test. 
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To test whether the plastic holder of the Synthetic Optics tests affected 
stereopsis each Synthetic Optics tests was performed in and out of it's plastic holder. 
All stereo values were recalculated for the 15 inch test distance for comparison. 15 
inches was chosen as a test distance close to that prescribed for each of the tests. The 
stereoacuity for each test is listed in table 1 
A standard set of verbal instructions were used for all subjects. For the wirt 
circle target the following instructions were used: " Look at each of the four circles and 
tell me which one seems to come out closer to you: top, bottom ,right or left." For the 
number target the following instructions were given: 
"Look at row A. Tell me which one of the numbers seems to come out closer to you. 
Now look at row B, etc." For the Stereo Optical tests, subjects were also instructed to 
put on a pair of polaroid glasses before they viewed the target and instructed to 
remove them when that test was completed. The lowest number of arcsec of 
stereoacuity achieved was recorded. The entire testing sequence took approximately 
five minutes. 
A special holder was made to hold each test at the required distance. A mark 
was placed on the testing table to properly align the holder at the proper distance and 
angle. It was constructed out of foam(dimensions: 7.0 x 3.75 x 4.50 in.) with a pocket 
cut out to insert the Synthetic Optics tests and their holder. A slit was cut at the proper 
distance to hold the Stereo Optical tests. To test the Synthetic Optics tests out of their 
plastic holder, the tests were removed and attached to the outside of the holder. One 
test was used in the holder and one was used out of the holder in order to prevent 
damage to the tests by continuing to insert and remove the test in and out of the 
holder. 
Subjects were also asked to subjectively comment if they felt that the test using 
the polaroid glasses seemed easier or harder than the other tests. 
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Table 1 
Stereoacuity Values at the Standard Distance of 15 in. 
Arc Seconds of Stereoacuity 
Stereo Optical Numbers Syn. Optics Numbers 
14 in. 15 in. 15.7 in 15 in. 
526 490.9 526 550.5 
227 211.9 227 237.6 
128 119.5 128 134 
66 61.6 66 69.1 
41 38.3 41 42.9 
28 26.1 28 29.3 
Stereo 0_2_tical Circles Syn. Optics Circles 
16 in. 15 in. 13.3 in. 15 in. 
800 853.3 800 709.3 
400 426.7 400 354.7 
200 213.3 200 177.3 
140 149.3 140 124.1 
1 00 106.6 1 00 88.7 
80 85.3 80 70.9 
60 64 60 53.2 
50 53.3 50 44.3 
40 42.7 40 35.3 
RESULTS 
The results of this study are broken into two parts. The Synthetic Optics wirt 
circle test is compared with the Stereo Optical wirt circle test and the Synthetic Optics 
number test is compared with the number test of Stereo Optical. Also a comparison of 
the Synthetic Optics tests are made for both the in and out of holder conditions. 
One subject had to be omitted from the study because they were not able to 
achieve the minimum stereoacuity necessary for the study on one of the test 
conditions. 
Because the stereo thresholds were recalculated for the 15 inch test difference 
and exact 1 to 1 correspondence between stereo values was not available, it was 
decided that if a result was within 10 arcsec of the corresponding test then the result 
was recorded as the "same". For the part of the study comparing the Synthetic Optics 
tests in and out of the plastic holder only exact same stereo responses were recorded 
as the "same". 
Descriptive data of the frequency of response to the different stereo targets is 
found in table 2. For the wirt circle tests it was found that 41 out of 49 (84%) of the 
subjects had the same result with the Synthetic Optics circle test as the Stereo Optical 
test when the Synthetic Optics test was left in it's plastic holder and 8 out of the 49 
(16%) did poorer on the Synthetic Optics test when the test was left in the plastic 
holder. 40 out of 49 of the subjects(82%) had the same stereoacuity on the Stereo 
Optical and Synthetic Optics circle tests when the Synthetic Optics test was taken out 
of the holder and 10 out of 49 (20%) did poorer on the Synthetic Optics test when the 
test was taken out of the plastic holder. No subjects had better results either in or out 
of the holder on the Synthetic Optics circle test when compared to the Stereo Optical 
circle test for both the in and out of holder condition. (See table 3.) 
With the number tests 39 out of 49 (80%) of the subjects responded with the 
same result on the Synthetic Optics test as they scored on the Stereo Optical tests 
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when the test was left in the plastic holder. 1 0 out of the 49 (20%) did poorer when the 
test was left in the holder. 36 out of 49 (73%) had the same result on both tests when 
the Synthetic Optics test was removed from the plastic holder and 13 (27%) did poorer 
on the Synthetic Optics test. No subjects did better on the Synthetic Optics test than the 
Stereo Optical test.(see table 3) The subjects who did exhibit a difference (> 10 
arcsec) between the two tests and the amount of the difference is listed in tables 4a 
and 4b. 
Subjects were also asked to give subjective responses to the two types of tests 
to see if they felt that one was easier than the other. The results of these questions 
showed that 35(71 %) of the subjects felt that the Stereo Optical tests using the 
polaroid glasses were easier to see than the Synthetic Optics tests. 13(27%) of the 
subjects noted no difference between the tests while 1 subject (2%) felt that the 
Synthetic Optics tests were easier. 
The second part of the study compared the Synthetic Optics tests both in and 
out of the plastic holder supplied with the tests. On the circle tests it was found that 35 
out of the 49 (72%) subjects responded with the same steroacuity result. 7(14%) 
subjects responded better when the test was left in it's plastic holder and an equal 
number(?) responded better when the test was removed from the holder. For the 
number tests it was found that 38 out of 49(78%) subjects responded with the same 
stereoacuity in both test conditions while 8 out of the 49 (16%) did better when the test 
was left in the holder and only 3 (6%) did better when the test was taken out of the 
holdeL(see table 5) The actual stereoacuity difference for those subjects who 
exhibited a difference is illustrated in table 6. 
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Table 2 
Frequency Distribution of Stereoacuity Responses 
CIRCLE TESTS 
RESPONSE S.O. CIRCLES SYN. CIRCLES IN SYN CIRCLES OUT 
Target # SA # of responses CALC. SA # of responses CALC. SA CALC. SA 
#1 800 0 853.3 0 709.3 0 709 .3 
#2 400 1 426.7 1 354.7 1 354.7 
#3 200 0 231.3 2 177.3 1 177.3 
#4 140 0 149.3 1 124.1 0 124.1 
#5 100 1 106.6 0 88.7 2 88.7 
#6 80 1 85.3 3 70.9 5 70.9 
#7 60 0 64 1 53.2 1 53.2 
#8 50 4 53.3 7 44.3 5 44.3 
#9 40 42 42.7 34 35.3 34 35.3 
Total =49 Total =49 Total =49 
AVG.SA 53.6 53.3 51.8 
NUMBER TESTS 
RESPONSE S.O. NUMBERS SYN. NUMBERS IN SYN. NUMBERS OUT 
Row# SA # of responses CALC. SA # of responses CALC. SA # of responses CALC. SA 
#1 526 1 490.9 1 550.5 2 550.5 
#2 227 0 211.9 1 237.6 1 237.6 
#3 128 0 119.5 0 134 0 134 
#4 66 1 61.6 2 69.1 0 69.1 
#5 41 2 38.3 5 42.9 9 42.9 
#6 28 45 26.1 40 29.3 37 29 .3 
Total=49 Total =49 Total=49 
AVG.SA 36.8 49.1 57.3 
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Table 3 
Comparlslon of Stereo Optlcai(SO) and Synthetic(SYN) Optics Results 
5.0. Circles vs. Syn. Optics circles # of responses % of responses 
Same result as S.O. in holder 41 84% 
Poorer result than S.O. in holder 8 16% 
Better result than S.O. in holder 0 0% 
Same result as S.O. out of holder 40 82% 
Poorer result than S.O. out of holder 9 18% 
Better result than S.O. out of holder 0 ()% 
5.0. Numbers vs. Syn. Optics numbers # of responses %of responses 
Same result as S.O. in holder 39 80% 
Poorer result than S.O. in holder 1 0 20% 
Better result than S.O. in holder 0 0'% 
Same result as S.O. out of holder 36 73% 
Poorer result than S.O. out of holder 1 3 27% 
Better result than S.O. out of holder 0 CF/o 
Subjective Responses # of responses % of responses 
Stereo O_Qtical tests easier 35 71% 
Synthetic Optics tests easier 1 2% 
No difference noted 1 3 27% 
1 0 
Table 4a 
Stereoacuity Dlfference(:>10") tor Stereo Opticai(SO) and 
Synthetlc{SYN) Optics Number Tests 
For In and out of Holder Conditions 
Subject t1 Test Score Difference Best score 
#3 S.O. 61 .6 • S.O. 
Syn. In 237.6 1 76 
Syn. Out 550 .5 488 .9 
#7 S.O. 38 . 3 • S.O. 
Syn. In 69 . 1 30.8 
Syn. Out 119 .5 81.2 
#8 s.o. 26.1 • S.O. 
Syn. Out 42 .9 16.8 
#9 S.O. 26 . 1 ·s.o. 
Syn. Out 42.9 16.8 
#15 s.o. 26 . 1 • S.O. 
Syn. Out 42 .9 16.8 
#18 S.O. 26 . 1 ·s.o. 
Syn. In 42.9 16.8 
Syn. Out 42 .9 16 .8 
#22 s.o. 490 .9 • S.O. 
Syn. In 550 .5 59.6 
Syn. Out 550 .5 59.6 
#25 s.o. 26 . 1 ·s.o. 
Syn. Out 42 .9 16 .8 
#26 s.o. 26 . 1 • S.O. 
Syn. Out 42 .9 16 .8 
#27 s.o. 26.1 • S.O. 
Svn. In 42 .9 16 .8 
Svn. Out 42 .9 16 .8 
#28 S.O. 26 . 1 ·s.o. 
Syn. In 42 .9 16.8 
Syn. Out 42 .9 16.8 
#35 s.o. 26.1 • S.O. 
Svn. In 42 .9 16.8 
Svn. Out 42.9 16 .8 
#37 s.o. 26 . 1 • S.O. 
Syn. In 42.9 1 6 .8 
Syn. Out 42 .9 16 .8 
#39 S.O. 26.1 ·s.o. 
Syn. In 42 .9 16 .8 
#49 s.o. 26 . 1 ·s.o. 
Syn. In 69 . 1 43 
1 1 
Table 4b 
Stereoacuity Differences (>10") for Stereo Optical and 
Synthetic Optics Circle Tests 
Subject # Test Score Difference Best score 
#2 so. 42.7 • S.O 
Syn. In 70 .9 28.1 
Syn. Out 70.9 28.1 
#3 so. 85.3 • s.o 
Syn. In 177.3 92 
#7 SO. 106.6 ·s.o 
Syn. In 124.1 17.5 
Syn. Out 177.3 70.7 
#9 SO. 42.9 ·s.o. 
Syn. Out 70.9 28.1 
#18 so. 53.3 
Syn. In 70.9 17.6 
#22 so. 426.7 
Syn. In 354.7 72 
Syn. Out 354.7 72 
#27 SO. 53 .3 ·s.o 
Syn. In 177.3 124 
Syn. Out 88.7 35.4 
#31 so. 42.7 
Syn. Out 70.9 28.2 
#39 so. 42.7 • s.o 
~_n. Out 70.9 28.2 
#48 so 42.7 • s.o 
Syn. Out 70.9 28.2 
#49 so. 42.7 
Svn. In 70 .9 28.2 
1 2 
Table 5 
Comparlslon of Synthetic(SYN) Optics Circle and Number Tests 
For the In and Out of Holder Conditions 
Syn Optics Circles Comparision # of responses % of responses 
Same result both in and out of holder 35 72% 
Better result in holder 7 14% 
Better result out of holder 7 14% 
Syn. Optics Numbers Comparision # of responses % of responses 
Same result both in and out of holder 38 78% 
Better result in holder 8 16% 
Better result out of holder 3 6% 
1 3 
Table 6 
Comparision of Synthetic Optics Tests in and Out of Holder 
For Subjects with Differences 
Circle Tests 
Subject # Test Score Difference Best Score 
3 In Holder 177.3 
Out of Holder 88.7 88.6 Out of Holder 
7 In Holder 1 24.1 
Out of Holder 177.3 53.2 In Holder 
9 In Holder 44.3 
Out of Holder 70.9 26.6 In Holder 
1 6 In Holder 44.3 
Out of Holder 53.2 8.9 In Holder 
18 In Holder 70.9 
Out of Holder 44.3 26.6 Out of Holde·r 
20 In Holder 44.3 
Out of Holder 35.5 8.8 Out of Holder 
21 In Holder 35.5 
Out of Holder 44.3 8.8 In Holder 
23 In Holder 53.2 
Out of Holder 44.3 8.9 Out of Holder 
27 In Holder 177.3 
Out of Holder 88.7 88.6 Out of Holder 
31 In Holder 35.5 
Out of Holder 70.9 35.4 Out of Holder 
39 In Holder 44.3 
Out of Holder 70.9 26.6 In Holder 
48 In Holder 35.5 
Out of Holder 70.9 35.4 In Holder 
49 In Holder 70.9 
Out of Holder 35.5 35.4 Out of Holder 
50 In Holder 44.3 
Out of Holder 35.5 8.8 Out of Holder 
Comparision of Synthetic Optics Tests in and Out of Holder 
For Subjects with Differences 
Number Tests 
Subject# Test Score Difference Best Score 
3 In Holder . 237.6 
Out of Holder 550.5 312.9 In Holder 
1 4 
6 In Holder 29.3 
Out of Holder 42.9 13.6 In Holder 
7 In Holder 69.1 
Out of Holder 134 64.9 In Holder 
8 In Holder 29.3 
Out of Holder 42.9 13.6 In Holder 
9 In Holder 29.3 
Out of Holder 42.9 13.6 In Holder 
1 5 In Holder 29.3 
Out of Holder 42.9 13.6 In Holder 
25 In Holder 29 .3 
Out of Holder 42 .9 13.6 In Holder 
26 In Holder 29 .3 
Out of Holder 42.9 13.6 In Holder 
27 In Holder 42.9 
Out of Holder 29.3 13.6 Out of Holder 
39 In Holder 42.9 
Out of Holder 29.3 13.6 Out of Holder 
49 In Holder 69.1 
Out of Holder 29.3 39.8 Out of Holder 
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DISCUSSION 
The purpose of this study was to compare the new stereoacuity tests 
produced by Synthetic Optics Corporation with the Stereo Fly and Reindeer 
produced by Stereo Optical Corporation (these have been a standard for 
clinicians for a long time). Results of this study show that for the majority of 
patients similar stereoacuity results are achieved on both the Synthetic Optical 
and Stereo Optical tests. Between 73%-84% of the subjects, depending on the 
test conditions achieved the same stereoacuity results. 
It is significant to note that of the subjects who achieved different results 
on the tests compared, the Stereo Optical Tests always gave the better 
stereoacuity. This difference was consistent whether the number or circle tests 
were used, or if the target was presented in or out of the holder. When a 
difference in stereoacuity did occur almost one half of the stereoacuity 
differences were less than 20 arcseconds, but there were 3 occasions where 
the differences were greater than 1 00 arcseconds. There were also an 
additional 6 out of the 41 results with differences between 50 and 1 00 
arcseconds. 
We originally anticipated that the plastic holder that houses the Synthetic 
Optics tests would degrade the image and cause poorer results. This was not 
found to be true as no clinically significant difference was found between the in 
and out of holder conditions. 
We originally hypothesized that a possible reason why the Stereo Optical 
circle tests might have given better results for those with different stereo 
thresholds on the two tests,was that the target was larger on the Stereo Optical 
test. This is probably not the case since the number tests for both Stereo Optical 
and Synthetic Optics, which have the same size targets, gave similar results in 
terms of percent of subject difference as the circle tests , therefor ruling out the 
size of the target as a factor. 
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Another factor we considered as a possible reason for the disparity in 
stereo results was the ease of patient alignment of the target with the Stereo 
Optical tests. Alignment seemed to be more critical with the Synthetic Optics 
tests but this should not have been a factor with this study as all the subjects 
were aligned in a chin holder and targets were placed exactly in alignment with 
the subject. 
Our results showed that , based on subjective responses,the subjects 
found the Stereo Optical tests easier to use by an almost 2 to 1 margin, even 
though subjects had to put on the Polaroid glasses. This may be attributed to 
the contrast and visibility factors. The Stereo Optical tests by appearance seem 
to show greater contrast. Although no testing was done to see if photometric 
efficiency varied between the tests, further investigation should analyze this 
apparent difference. 
An important point to make is that although most of the time the 
stereoacuity results are close, there are rare occasions when the patient shows 
a significant decrease in stereopsis with the Synthetic Optics tests creating a 
false positive for binocular dysfunction. If a patient does poorly on the Synthetic 
Optics tests the clinician should consider retesting with the Stereo Optical test. 
As a clinician, even though there is the added difficulty in placing and 
removing glasses, clearly, for patient comfort or ease of performance, stereo 
optical tests may be considered slightly preferred in an adult population than 
the Synthetic Optics tests. This study did not include any young children, thus 
the usefulness of each test in this age group can not be commented on. It may 
be expected that very young children may perform better with Synthetic Optics 
tests since there is no need for glasses. Children in the 1 to 3 age group are 
I l 
often resistant to wearing glasses. Further studies should investigate the 
usefulness of these tests with the pediatric population. 
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